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Transpositionofvectors-BasicProperties

r

BasicProperties(2)

o(iii)3,,...,3nERm,wehave

可

t(c,3,

施嚥急mthebalt

＋…+c"訓)=c,t3,+…+c"t3n

sicproperty(i i i)that
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t((3, 3n)E)=(c,...cn)
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(1)TranspositionofMatrices-BasicProperties

’’ Addition,ScalarMultipl icationandTransposition

LetA,Bbematricesoftypem×n.Thenwehave

t(A+B)=tA+tB, &(AA)=MtA)

t(A+B)=t(3,+6, . . . ョ"+bn)

（鰯I)
（訓::)卿。
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Transp｡sit!onofMatrにes-BasicProperties(1)
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EchelonMatricesandRowElementary

Operations
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Nobuyul〈iTOSE l EcheImMatric壁andRowEI臼T1entary Operations

EchelonMatrices

II Definition

AmatrixA=(a") iscal led in丘/7e/onfbrmif

o(i)thereexistnonzeroentiries

31/1,a2j2,･･･,a〃， where j1<jb<…＜ﾉr

e(ii)withthepropertythat

a"=0 if j<j/OR/>r

ゾ-- ｡3Aalji,32ﾉ21･･･ 7a〃『arecal ledthediStinguishedelement

一一Example

i目：白：皇： 5‘1
（： ： ： ： ：写；ノ
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(2)EchelonMatrices
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e(i)theonlynonzeroentries intheirrespective｢もws－
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RelationtoElementarvMatricesry

｢Fact
I

Arowelementaryoperation is identical tomultipl icationbyan

elementarymatrixfromthe left.

Letus i l lustartethisfactbyexamples.
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RowElementaryOperationsareinvertible
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RowEquivalence

I ’Definition

AmatrixAisrowequivalenttoBif

A－＞ ， ． ．－>B

BisobtainedfromAbyafinitesequenceSofthefbl lowing
operationscal ledrowe/eme"talyoperat/ons.

｡(i) |nterchangeoftheithrowandjthrow: R/ <->R/

o(ii)Multiplytheithrowbyanonzeroscalar入≠0:
Rノー＞入→入R『

｡(iii)ReplacetheithrowbyAtimesthejthrowplustheith

「ow:Ri→R/+入母
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RowEquivalence-Example
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I

R3→－3R,+&

～ 一一 --一一一一

侭 R3→-5R2+4/b－〉

』

Remark(R3→4R3)+(品→－5R2+Ra)=-5R2+4R3

I ITwoElementaryrowoperationsarecombined

。(ii)+(iii)ReplacetheithrowbytheAtimesjthrow+"

times ithrow(〃≠0):

(R,→〃×R/)+(局→入R/+R/)=R/→入R/+/JR!
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(2)ROwEquivalence-Example

） "･当”
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TheoremonRowEquivalence

rTheorem

LetAbeam×nmatrix.ThenAisrowequivalenttoaunique

rowreducedechelonmatrix.Thenumberofitsdistinguished

elements iscalledtherankofAdenotedbyrank(Aj

eorem I

RemarkTheuniqueness inthetheoremisdifficultand

complicatedtoshow.
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TheoremonRowEquivalenCe

II Theorem

LetAbeamatrixoftypem×n. |fAiSrowequivalenntto

anothermatrixBoftypem×n.Thenthereexistsaregularsquare

matrixPofsizemsatisfying

FM=B

Theproofofthetheoremisbasedonthefbl lowingtwotheorems

●TheoremlfP1,P2,...,Pfareregularsqurematrixofsize

m,thenP=P,...Pfisregular.

●TheoremElementarymatricesareregular.
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